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Before percutaneous t1'anshepatic portography 
(PTP) is performed patency of the portal vein 
has to be demonstrated by arterial (indirect) 
po1'tography. The patient is p1'emeclicated with 
10 mg Diazepam and 0.5 mg Atropin intramllS-
cularly. The examination is performed with the 
patient supine. Guided by fluoroscopy and a 
survey fi.lm of the upper abdomen，the approxi-
mate location of the hilllm of the liver is esti-
mated. The pllncture site is chosen in the right 
mid-axillary line corresponding to the estimated 
level of the hilum of the liver. Local anesthesia 
is applied in the sllbclltaneous tisslle，the inter-
costal muscles，near the intercostal nerve ancl 
the parietal peritonellffi. Following penetration 
of the skin and intercostal muscles wi th a large-
bore needle the puncture is performed during 
fluoroscopy with a 25・cm stylet fitecl with a 
polyethylene catheter (ID(OD 1.0(1.6 mm) towards 
the estimated position of the hilum of the liver 
in a plane paralleI to the table top. The stylet 
should not be inserted deeper than the estimated 
location of the porta hepatis. The stylet is then 
immediately removed leaving the catheter in 
place (Fig. 1a). During this manellver the pa-
tient is asked to holcl his breath or if this is 
not possible，to breathe gently. A 10 ml syringe 
fi.lled with heparinized saline is connected to the 
polyethylene catheter which thereupon is slowly 
withdrawn llntil blood can be aspirated. Easy 
aspiration of blood indicates a satistactory posi-
tion of the tip of the catheter within a blood 
vesseI. A few ml of 60% contrast medillm is 
injectecl dllring fluoroscopy to identify the nature 
of the pllnctured vesseI. Ifthe catheter is 10-
cated in the main stem of the portal vein or 
the right portal vein branch，a gllide wire with 
a slightIy curved tip is advanced through the 
catheter llnti1its tip reaches the spleno-mesen-
teric junction (Fig. 1b). Ifa portal vein branch 
is not fOllnd while the catheter is withdrawn 
from the central part of the liver，the stylet is 
reinserted before the catheter passes Olt from 
the liver parenchyma，and a new punctllre is 
performed directing the stylet towards the hilum 
of the liver. By this means additional puncture 
holes of the capsule of the liver are avoided， 
and the risk of bleecling into the abdominal 
cavity is reduced. Two or three puncture trials 
in general result in catheterization of the portal 
venous system. In single cases up to 10 punc-
tures may be necessary. Puncture of the more 
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a: Catheter in -region of porta hepatis. 
Puncture stylet removed. 
1b 
b: Tip of catheter in main stem of portal 
vein. Guide wire with curvecl tip advancecl 
into proximal part of portal vein. 
1c 
c: Catheter inserted into proximal part 
of portal vein. Guide wire removedD • 
Fig. 1 
ventral1y locatecl left branch of the portal vein 
or its subbranches makes selective catheterization 
of the mesenteric vein， pancreatic veins， ancl 
gastric veins more cli伍 cult. Therefore， cathe-
terization of the main left branch of the portal 
vein should be avoicled， and instead a repunc-
ture in a more clorsal clirection should be per-
formecl in orcler to 五ncl a right portal vein 
branch. When the guicle wire has entered a 
larger branch of the portal venous system it can 
usually be manipulated into the main stem of 
the portal vein. The catheter i s then pushed 
over the guide wire into the same position 
(Fig. 1c). 
The choice of guide wire is of great impor-
tance in the performance of selective catheteri-
zation of branches of the portal vein as well as 
its tributaries. The best type accorcling to our 
experience seems to be a straight 0.9 mm guide 
wire with a soft tip which can be shapecl by hand. 
Di妊 erentshapes of guicle wire may be chosen， 
depending on the anatomy and the el1trance site 
of the catheter il1to the portal venous system. 
For the examination of the il1trahepatic 
branches of the portal vein ancl the parenchyma 
of the liver， the tip of the catheter is placed in 
the proximal part of the main stem of the portal 
vein. With the patient supine a series of films 
(5 films/5 s， 8五lms/4s， 3日 ms/6s; 40 ml of con-
trast medium， 370 mg I/ml; 自 ow rate 8 m l/s) 
with vertical beam is taken. Excellent demol1-
stration of the left liver lobe is achieved by 
selective catheterization of the left main branch 
of the portal vein. 
When the portal venous system is examined 
in patients with p~rtal venous hypertension， the 
tip of the catheter must be placed in the lateral 
part of the splenic vein al1cl the main stem of 
the superior mesenteric vein for demonstration 
of the blood flow to the various venous collat-
erals (8日 ms/8s， 8五lms/16;40 ml of contrast 
medium 370 mg I/ml;自 owrate 8 ml/s). 
The catheterization of the various tributaries 
of the portal venous system is performecl apply-
ing guicle wire technique. Pancreatic veins and 
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Fig. 2. Percutaneous transhepatic porto-
graphy. Antero-posterior view. 
Tip of catheter in main stem of 
porta1 vein. Norma1五ndings12). 
Fig. 3. Se1ective catheterization of 1eft 
gastric vein (arrow) in patient 
with cirrhosis of the 1iver and 
porta1 venous hypertension. He-
patofuga1 flow to varicose veins 
within distal segment of esopha-
gus幻. 
branches of the mesenteric veiiis are fi.lled by 
manua1 injection (3-8 ml of contrast medium 370 
I/ml) 19，20，21). 
When the examination is terminated and the 
catheter is withdrawn， a small piece of gelfoam 
is injected through the catheter into the paren-
chyma under the surface of the liver to avoid 
bleeding.. 
Fig. 4. Patient with cholangiocarcinoma 
involving gallbladder and struc-
tures of hepato・duodenalligament. 
PTP demonstrates marked stenosis 
of main stem of portal vein due 
to tumor in五ltration13入 
INDICATIONS 
The percutaneous transhepatic access of the 
portal venous system was used for obliteration 
of esophageal varices in patients with portal 
venous hypertension due to cirrhosis of the 
liver3-7). A comparative study was performed 
on the diagnostic value of endoscopy and per-
cutaneous transhepatic esophageal phlebography 
in patients with esophageal varices8). Applying 
the percutaneous transhepatic access to the porta1 
venous system the pattern of porto-systemic col-
laterals and the flow dynamics in intrahepatic 
portal vein branches in patients with cirrhosis 
of the liver and portal venous hypertension were 
investigated9・10 
The fi.ndings at PTP were studied and com-
pared with the results of arteriography in pa-
tients with malignant expansive lesions of the 
liver12)， carcinoma of the extrahepatic bile 
ducts13)， and the pancreas14・1'8). Extensive inves-
tigations have been performed in patients with 
endocrine tumors of the pancreas and with car-
cinoid tumors applying the percutaneous trans-
hepatic access to the portal venous system and 
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its tributaries for selective catheterization and 
sampling of blood from pancreatic and mesenteric 
veins for hormone assay19・ 22) 
COMPLICATIONS 
1n 368 patients PTP was performed. Bile 
leakage from an accidentally punctured gallblad-
der necessitated emergency operation in one 
case. Intraperitoneal bleeding required emer-
gency operation in nine patients. Three patients 
died because of uncontrollable hemorrhage fol-
lowing the percutaneous transhepatic puncture 
and catheterization of the portal venous system. 
Right-sided intrapleural bleeding was observed 
in two patients. 
Percutaneous transhepatic portography should 
not be performed in patients with a platelet 
count below 50.000 mm8 as these patients repre-
sent a high risk of bleeding into the abdominal 
cavity during and after the examination. 1n 
selected cases also patients with coagulopathy 
may be examined i. e. when massive upper gas-
trointestinal bleeding from esophageal varices 
can not be otherwise controlled. 
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